Diverse effect of different odor stimuli on behavior and Fos protein production in the olfactory system neurogenic region of adult rats.
Previously it has been demonstrated that processes of postnatal neurogenesis in the olfactory system neurogenic region-the subventricular zone (SVZ), rostral migratory stream (RMS), and olfactory bulb (OB) can be significantly altered by different factors of an environment. However, the mechanisms involved in regulation of neurogenesis by exogenous factors in the olfactory system remain unclear. The purpose of the present study was to contribute to the understanding of these mechanisms by immunohistochemical assessment of Fos protein induction in areas of adult neurogenesis. To evaluate the coordinate activation of Fos production in neurons of the olfactory system neurogenic region, a brief exposure to artificial odor (eau de Cologne) or naturalistic odor (cat odor) has been used in alert rats. Our results revealed that the effects of these odors are easily distinguishable at both the behavioral and the morphological level. Cat odor induced greater changes in anxiety level, and produced typical pattern of Fos activation in the accessory olfactory bulb (AOB), a brain region associated with defensive behavior. An important finding is, that next to distinct Fos expression in the OB and the AOB, Fos positive cells have been found also within the SVZ/RMS of the odor stimulated rats. Interestingly, Fos expression in the RMS was detected only after exposure to artificial odor stimulus. These results provide new evidence that some SVZ/RMS cells have complete prerequisites necessary for the Fos signal transduction cascade.